WHAT IS CI AIMED IS: 

1. A piezoelec ric vibrator unit in which first conductive layers to be 

internal individual electrodes and second conductive layers to be internal 
common electrodes are alternately and overlappingly stacked on each other 
while sandwiching piezoelectric materials therebetween, comprising: 



a through ho 



least either the first 



? piercing through the piezoelectric materials in at least 



one end portions thereof for being filled with a conductive material such that at 



conductive layers or the second conductive layers are 

connected with each otier^ and 

an external electrode layer for connecting the conductive material in 

the through hole. 



The piezoelec t 
includes a plurality 
connecting the first 



of 



3. The piezoeleQtr 

conductive layers on 
connected by the cond 



he vibrator unit as set forth in claim 1 , wherein the unit 
piezoeiectnc vibrators and the through hole for 
corlductive layers is formed in every piezoelectric vibrator. 



hg/^brator unit as set forth in claim 1, wherein the 
the through holes are formed are electrically 
3teriat filling the though hole. 




4. The piezoelectri 

through holes of the res 



tc vibrator unit as set forth in claim 1, wherein the 
pective layers is situated on the same line. 
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1 5. The piezoelectric vibratdr unit as set forth in claim 1, wherein the 

2 through holes alternate ones of tfje respective layers are situated on the same 

3 line. 
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6. The piezoelectric vibratpr unit as set forth in claim 1 , end faces of the 

respective conductive layers ar^ situated nearer to a center portion than end 

r. 



faces of the piezoelectric vibrate 



7. The piezoelectric vibra 

of the though hole is larger thah 
each layer. 



or unit as set forth in claim 1 , wherein the width 
the thickness of the piezoelectric material of 



8. The piezoelectric vi 

respective piezoelectric vi 
such that non-vibrating regionjs 
connected with each other 



br^tor unit as set forth in claim 1, wherein the 
vibratofrs are divided into a comb-like shape by slits 
of the respective piezoelectric vibrators are 



for\unit as set forth in claim 1, the external 
identical with a material of the internal 




9. The piezoelectric vibr 

electrode layer is made of a 
electrodes. 



1 0. The piezoelectric vibrator unit as set forth in claim 1 , wherein one face 
extending in a longitudinal direbtion of the each piezoelectric vibrator is fixed to 



a fixing base: 
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11. The piezoelectrjc 
piezoelectric vibrator is 
contracts in a direction 
layers and the piezoelec ri 



12. The piezoelec 
segment electrode an< 
electrode layer. 



13. The piezoelec Tij 
external electrode conn 
end portion of the pie^oe 
absent. 



vibrator unit as set forth in claim 1, wherein the 
of longitudinal vibration type which expands and 
rpendicular to the stacking direction of the conductive 
ic materials. 



ric vibrator unit as set forth in claim 1, wherein a 
a common electrode is provided as the external 



brator unit as set forth in claim 1, wherein an 
:ted to)the external electrode layer is provided on an 
ectric vibrator a side of which the through hole is 



14.\ A method of manufacturing a piezoelectric vibrator unit, comprising 
the steps of; 

\(a) preparing a green sheet in which through holes are opened in the 
vicinity ofVt least one end portion thereof which is to be a vibrating region of the 
piezoelectricSvibrator; 

(b) foXning a conductive material layer on the green sheet while filling 
th e^though holes^such that a strip-like^ non-conductive region is formed in an 
area where is neareKto a center portion thereof than the though holes and is to 
be coincident with a dis^l end of an internal common electrode; 

(e) repeating the\teps (a) and (b) to stack required number of layers 
until through holes to be electrically connected with a segment electrode are 
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filled; 



and 



(d) baking the above to form a single piezoelectric material diaphragm; 



(e) forming slits on the piezoelectric material diaphragm so as to 
elongate to an area where at least the conductive layers can be separated from 
each otrier to constitute piezoelectric vibrators. 
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15. A method of manufacturing a piezoelectric vibrator unit, comprising 
the steps 6f: 

(a\ preparing a green sheet in which through holes are opened in the 

vicinity of at feast one end portion thereof which is to be a vibrating region of the 

piezoelectric wbrator; 

(b) forcing a conductive material layer on the green sheet while filling 
, /f 

the_tho.ugh_hol%/Such that a strip-like non-condu ctive region is formed in an 



area (where is ne^^rer to a center portion thereof than the through holes and is to 
be coincident with\a distal end of an internal common electrode; 

(c) preparing a next green sheet in which through holes are opened in 
the vicinity of at leasVone end portion thereof which is to be the vibrating region 
of the piezoelectric viorator; 

(d) forming a Conductive material layer on the green sheet while filling 
the through holes such riat a strip-like non-conductive region where is to be 
coincident with a distal ena of an internal individual electrode; 

(e) repeating the steps (a) to (d) to stack required number of layers 
until through holes to be elecVically connect with" a segment electrode is filled; 

(f) baking the above to form a single piezoelectric material diaphragm; 
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(g) forming slits on the piezoelectric material diaphragm so as to 
elo^(gate to an area where at least the conductive layers can be separated from 
each\other to constitute piezoelectric vibrators. 

\ Th^^ezoelectric- vibrator unitjas set forth in claim 14/ wherein the 
througA holes are opened so as to coincide with an arrangement pitch of the 
piezoelectric vibrators. 



y17. iVie piezoelectric vibrator unit as set forth in claim 15, wherein the 
through hofes are opened so as to coincide with an arrangement pitch of the 
piezoelectria vibrators. 



18. The pYezoelectric vibrator unit as set forth in claim 14, wherein the slits 
are formed so as to coincide with an arrangement pitch of through holes formed 
in pne end portiora which is to be a free end of the piezoelectric vibrator. 

19. The piezoeJectric vibrator unit as set forth in claim 15, wherein the slits 
are formed so as to coincide with an arrangement pitch of through holes formed 
in one end portion which is to be a free end of the piezoelectric vibrator. 

/ 1 

20. Art ink jet recording head comprising: 

■a piezoelectric vibrator unit in which first conductive layers to be 
internal individual plectrodes and second conductive layers to -be internal 
common eled^tfedes are alternately and overlappingly stacked on each other 
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while sandwiching a piezoelectric material therebetween, includifig: 

a through hole piercing through the piezoeieotric materials in 
at least one of end portions of thereof for being filled with conductive material 
such that at least one of the first conductive layers with each other and the 
second conductive layers with each other are connected; anci 

an external electrode layer for connecffing the conductive 
material in the through hole; / 

a channel unit including a pressure generating chamber pressurized 
by the piezoelectric vibrator unit, which communicates w/th both of a reservoir 
and a nozzle orifice; and / 

a head holder for holding the piezoelectric/ vibrator unit and the 
channel unit. / 

I 
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